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(54) SEMICONDUCTOR DEVICE 

(57)Abstract: ... 
PROBLEM TO BE SOLVED: To make a package small in 
thickness in a CSP (Chip Scale Package) structure by which a 
lead frame of the same size is mounted on a semiconductor chip. 
SOLUTION'- A lead frame 4 to be adhered to a semiconductor 
chip 1 is almost the same in size as the chip 1 . The surface 4e of 
an inner lead 4a of the lead frame 4 is coined to form a coined 
part 5 with reduced thickness. The lead frame 4 and the end 
surface lc of the chip 1 are adhered to each other with a double- 
faced adhesive tape 3 interposed. The coined part 5 of the inner 
lead 4a is connected with a bonding pad 2 of the chip 1 through a 
bonding wire 9. The surface la of the chip 1 is packaged with a 
mold resin 8, thereby exposing only the surface 4c of an outer 
lead 4b on the packaged resin surface 8a. 
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* NOTICES * ... 

» , en t Office is not responsible for any 

j2£.rs«.s & the u 6e of tm. tr.».i.ti«». 

, . document has been translated by computer.So the translation may not reflect the original 

r^^shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



Irlaimn Pile up the leadframe of a semiconductor chip and abbreviation s«ne size on the surface 
[Claim 1 J File up wcic* through adhesives. Connect the inner lead and 

of a semiconductor chip, and it sticks tnrougn aon f ron t-face side of a semiconductor 

semiconductor chip of a leadfram e by h c bond ^J^^ lhe front face 0 f an outer 
chip is closed by the mould res n so that it m *y™™™*™J/ o( an outer lead on lhe closure 
lead' In the semiconductor device w ^P^XK^t5\he thickness by the 
resin front face The semiconductor ^ ,c "^^X^t face lower one step than an 
ZLlSSSttttE^-* « no, cross ,He fr o„, 
face of an outer lead. whirh also closed lhe gap between the 

semiconductor chip by the mould resin. adhesives which 

between an inner lead side but between outer lead sides. 



[Translation done.] 
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* NOTICES * 

„ patent Office is not responsible for any 
S« caused by the use of this translation. 

lT his document has been translated by computer. So the translation may not refiect the original 

shows the word which can not be translated. 
3Jn the drawings, any words are not translated. 



DETAILED DESCRIPTION 
[Detailed Description of the Invention] 



S a thin shape and small semiconductor package structure with the same size 

[0002] uursuah the T OP (Lead On Chip) structure which can contain the 

(Description ^^^^^^S^M package on a ,azge scale is adopted 
TZ"d^1m ~ tc Ra™ o* Access Memory) corresponding „ lhe demand of high densny 
«Tmblv ^Ickage fonher miniaturized by even chip size level by the tnczease ,n capac.y has 
assembly the p ekage wnn ^conductor package for eleclromc 

is calTed for also in the thickness direction of a package rather than ,« »s asked for this 



motsTcom-entionally. the semiconductor device called CSP (Chip Scale Package) which exposed 



the leadframe 22. 
[0005] 



processing depth beyond lead is needed, and the part and package thickness cannot be maoe 
[00*06] moreover - although the minimum package can be obtained 

same as that of a semiconductor chip 1 disperse in the size of a , ™ of 

time of a mould resin seal - a mould - there is a possibility that metal mold ma> damage part 

^^h^orlsince adhesion fixation of the leadframe to a ^^Z^r^on 
performed only by the inner lead side, although the case where fixation n he ih .ckness d.rec 
by the side of an outer lead was not enough arose on the occasion of a mould res.n seal. * 
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fixation was no, enough, a mould resin needed to bc g in to de.cic a wraparouno a„u - ..w 

thinly on the surface of the ouiei rteja. iroub)e Qf ^ convcnlional technology 

[0 008] The purpose f *« meniwn »tojt ^ package lh)ckness lhinncr . 

Mentioned above and offc the s ^ ., me of a mould resin sca , to offer the 
Moreover, the P^^V^S^Iuclor chip does no, damage. Furthermore the purpose of 
m^T^^M^^ to offer 'he semiconductor device which does not need 

J£w**** on ihe front face of an ouler lead ' 

[0009] . , T , semicon ductor device of this invention piles up the 

Means for Solving .the Problem] The *™ C0 J«™ $ize on the surface of a semiconductor 

leadframe of a semiconductor chip > an d abbre a semiconductor chip of a 

chip, and sticks it through adheres. Connect e mner 1 f c)osed by lne 

leadframe by the bonding wire, and i he front lace s.ae ^ ^ ^ 

m0 uld resin so that it W^mt^.^™^^ on c)osure resin from face 
semiconductor device which exposed he front T^ o f n , ^ ^ of lead 

The thickness by the side of the front f ace of an inner le connected to an 

front face is made lower than an on e, • lejd £ thic Less of an inner lead is 

inner lead may not cross the front fa « of ^ ^0^0 make an inner lead lower one step than an 

ct Sdtvns^ of the lead is carHed out, package 

^0^ 

he end faces which form the size of a ead frame a 1. trie ™~ ^.^^ ch ip by the mould 
and are formed when a leadframe i. pried upon the ^J**™™^ making the adhesives 
resin can prevent breakage of a seimcondue » l ced n0 on i y between an inner 

r ea ?^^ ^ mou,d resin t0 the front 



face of an ouler lead. 



[nnl^ 

=wh^^ Ranged and a 

-[0012].Hear_the_ce_nter of surface la which "^""^'^^m* semiconductor 
emiconductorchip 1 const.tuted. The leadfr^ _ 
chip 1 consists of same sizes as a s f m ' c ™^^^ The attachment by the 

attachment side and opposite side (surface 4e) . bonding pad 2 of a 

SKEW IffiSK^" ~ ~ - — side (su ' te < 

4c) of outer lead 4b. «i Q i; n o ft was nerformed to the coining 

[0014] Thus, the bonding pad 2 allotted I near [ where J^^"^'^^^ surface 4c of 
Section 5 of inner lead 4a which reduced thickness and *as made s e P and , 
outer lead 4b, and silver plating 6 was performed ] the ce* ^ »^ section 5 is 
semiconductor chip 1 is connected by the bonding * ire 9 Since one step oi c g 
low, the height of i bonding wire 9 can be ^^^^S^Li^ chip 1 . 
[0015] Closure by the mould resin 8 is performed by *e Nrtoc ^° c o1 , cad 4b and 

Thickness of the mould resin 8 is made into the same height " « ™uld resin 8. surface 

althoueh inner lead 4a. a bonding wire 9. etc. are buned and protected 
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, . 4b is exDO<ed to closure resin surface 8a. Ai this time, it is small in the area of a 
4c of outer lead 4b .is ^expo.ed «o . $ ^ fw |he mou , d rcsm g nol (0 

rts^oSn^s ^S£Tb of tSe end* face ,c and the semiconductor chip , of 4d of 

[0016] Thus s nee he const tu leadframe like before. 

,ead with commg, t does no need le the semiconduclor lhic kness of tip, 

Moreover, pack age th of onc she e,, and since the processing depth 

which a down set requires is 001 required of 3 ,ead 

l™d atngwiXeH ^0?^ — uctor ch$, 1 shown with the alternate long 
be arranged along «iuv ine ^p F > more0 ver, the mould used at the time of package 

and short dash ^^^^^ 9amost same size as the appearance of a semiconductor 
Tf TJZ IZ re nTdoes no turn around it to the rear-face lb side of a semiconductor 
c I' ' ^tS^l Efface side of a semiconductor chip In addition, 4d 
of end faces of a leadframe 4 turns into a cutting plane of the res.n dambar 17 
mo 81 Metal mold cuts the resin dambar 1 7 after a mould, and Leads 4a and 4b are separated 
eoaritdy Here before cutting the resin dambar 17, it is good that wettmg with solder performs 
3 , il er Dating 7 to surface 4c of outer lead 4b exposed to surface 8a of the mould res in 8 
S^l ^iS^ih tte silver plating 6 of the coining section 5 of inner lead 4a. If ,t cames out 
Z tSn becomes unnecessary, and the sheathing solder plating of the front face of outer lead 4b 
^S^^n^d^L at the point that the process which gives a damage to a package 

55«5 « H is or since it can omit a pan and can 

use thoXt i equivalent in price as compared with the conventional mould package m .the 

ma^ufactfring process and resin mould process of the LOC leadframe currently performed 

cTventionally the package of small and a thin shape can be obtained more. 

roUOUtec [ by the way ] the size of a package is the same as that of a semiconductor chip 1 in 

Ae mou dfie d of the package structure shown in drawing 1 - dispersion in the size of a 

the mould new orxne.p ^ - a7elnxiou - s about metal mold damaging a part of 

. . 1- , 0 i:,ti*> lorop ~ form ne - ihe resin dambar 17 of inis leaorrame <* 

ffTspers on JJSSfSc of . sTmiconduclor chip 1 - a mould - since metal mold stops touching 
nd S^ofl^nf conductor chip 1 . it can prevent breakage of a semiconductor chip 1 In 
addition the gap G formed between 4d of end faces of a leadframe 4 and end-face lc of a 
S chip 1 is buried by the mould resin 11 by closure by |he mould resin 8. Therefore, 
end-face lc of a semiconductor chip 1 is protected by the mould resin , 1 after _a 
T00211 Moreover if the package structure shown in drawing 1, and drawing 3 is not enough as 
SSi^toLudircction by the side of outer lead 4b on the tape f^We^drt 
adhesives in case the mould of the package is carried out, a mould 
■ delete a wraparound and a front face thinly to surface 4c of outer ead 4b. This can P^m 
effectively surroundings ••••to outer lead surface 4c of the mould resin 8 by makmg the tape 1 3 
with double-sided adhesives with thickness equivalent to the tape 3 with double-sided adhesn es 
by the side of an inner lead intervene between the semiconductor chip 1 near he package 
periphery, and outer lead 4b, as shown in drawing . In addition, of course, it is good also as 
structure which combined drawing 3 and drawing 4 . a i,h ft ,,oh silver 

[0022] Moreover, with the structure of drawing 1 , tojgj and toOM* . f'* 0 "^" 
plating? was performed all over surface 4c of outer lead 4b. if it does so, ,t will be expected that 
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.... .n<l eon «oe» up. Hcwtver, M ihown in aossamu .»» "'••"'* 
toe silver amount of eyes increase* ^JZI°^ '% it can decease and .he silver amoun. of 
small ,he neljl »». to auoUion. a sign 1 5 shows .he porlion wh.ch has no, 

gfSSS - — ."*** ?^r^^lS *e S Ice of 
S lS£X « > -.a .0 a P ac k a g e 

■ - ^i^tt^ JSSSifM- an, a .eaoframe of 
[0024] In the gestalt of this OP^ 1 ™ J 05m * m of ****** 0 f 0.15mm and a tape with 

the thickness of the used semiconductor C ^P rformed t0 lhe inner lead. Moreover, 
double-sided adhesive*. Moreover 0.075mm co.mng P ^ q{ ^ , ead 

although the coining method was used ^ ^ h< f d . Mor eover, although the tape 

:S; h h t^%3ZZ J — on a semiconductor chip, ,t 

is only good also as adhesives. 

[0° 25 1 . , .u-i^iHiffrrence was orepared in the lead by reducing the 

Effect of the ^^^^^^^ISL processing depth beyond lead • • » 
thickness of an inner lead accord. ng , to this i n <^ f difference by canying ou , 

not needed like the ^^.^J^i^SSer. moreover - since the size of a 
down set processing, package toess chip a mould - the injury on 

leadframe was formed a little more greatly F P urthe rmore, since it was made 

the semiconductor chip by me a 1 mo d, ofa semiconductor chip placed also 

i^^sSE s :z^^\ - - - « - of an ou,er lead can 

be^revented, and surface shaving •••• is not required. 



[Translation done.] 



http:/A^v4.ipdl.jpo.go.jp'cgi-bin'tran_wcb_cgi_ejjc 



10/01/2003 



• NOTICES • 



office ie not 'responsible for any 



W " reeled "y the use of this transit: 

;; a ; has been » ■ so *. «— - - - ^> 

S^hows the word which can not be translated, 
''.In the drawings, any words are not translated. 



DRAWINGS 
rDrawing Jj 
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[Drawing!] 




[Drawing 3] 
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I TITLE OF THE INVENTION) 

Semiconductor Device 

I CLAIMS J 



1. A semiconductor device including a semiconductor 
chip, a lead frame having a size substantially equal to 
that of the semiconductor chip, the lead frame being bonded 
to a surface of the semiconductor chip by an adhesive layer 
interposed therebetween under the condition in which the 
lead frame is overlapped with the semiconductor chip, 
bonding wires adapted to bond inner leads included in the 
lead frame to the semiconductor chip. and a resin 
encapsulate adapted to encapsulate a region toward the 
surface of the semiconductor chip i n such a fashion that it 
has a surface flush with a surface of each of outer leads 
included in the lead frame to expose the surface of the 
outer lead at the surface of the resin encapsulate, wherein 
each of the inner leads has a reduced thickness at a 
surface thereof in such a fashion that the bonding wire 
connected to the inner lead does not extend beyond the 
surface of an associated one of the outer leads, whereby 
the surface of the inner lead is lower than the surface of 
the outer lead by one step. 
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2. The semiconductor device in accordance with claim 
1. wherein the size of the lead frame is slightly larger 
than that of the semiconductor chip, and the resin 
encapsulate fills a gap defined between corresponding end 
surfaces of the semiconductor chip and the lead frame when 
the lead frame is laid on the surface of the semiconductor 
chip in an overlapped state. 

3. The semiconductor device in accordance with claim 
1 or 2, wherein the adhesive layer is disposed not only at 
a region where the inner leads are arranged, but also at a 
region where the outer leads are arranged. 

(DETAILED DESCRIPTION OF THE INVENTION) 

- [FIELD OF THE" INVENTION) - 

The present invention relates to a semiconductor 
device using a lead frame, and more particularly to a 
semiconductor package having a thin and compact structure 
substantially equal in size to . semiconductor chip 
packaged therein. 



(DESCRIPTION OF THE PRIOR ART) 

In DRAMs (Dynamic Random Access Memories) having a 
■large capacity, an LOC (Lead On Chip, structure is mainly 



2 
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— which capable o£ „ Jleuln9 , MBleendueter 
h.v ln3 a larse 6i2e „ be packaged ^ a ^ 

in order <° • '~ of hl9h . density 

Howver. the recent d _ nd of >n incretsM 

" P " ity h " *« ■ o£ conpsc= 

s« mi c 0 „ ductor havlng a reaueed ^ s ^ ^ 

l«v.l. Slmll . rly , semiconductor paekagaa ^ electronie 
appliance, such as faeiimlle peraon>i ^ 

IC card.. and th . ls|t , has been ^^^^ co ^ ^ 

ec^cc . tnieture ln pace wlth che racent trend of tho ^ 
elec tronic app2iances te „ ard , compactness purthermorei 
~ch . c=^. ct „. !s of . semiconductor packase haye 

" ith " 9 " d " « -y «h. are. occu Pied by th . 
«^conauc t cr p .c*. 9 .. buc . lsc ^ ^ ^ 

semiconductor package. 

<av iC e has heen prepoead wWch ^ caned a „ csp 

(J .p. n ... Llld . ep . n publiMti6 . ^ Hai>ei 

exposed at the lower surface of f u 

faCC ° f the P^kage. Referring to 
Fa 9- 7 illustrating a details 

detailed structure of this CSP 

Package, a lead frame 22 havino -k 

laving the same size as that of a 
semiconductor chip 21 i s bonde _ 

° ed to th « wiring surface of 
the semiconductor chip 21 , hlk ^ . 

P 21 ' th at is. the surface 22a. S „ 
such a fashion that their M rr. 

>r corresponding edges are aligned 



0 



with each other, by TOant of „ , dhesive J3 ^ ^ 
»». of the lead frame 22 ere connected to the semiconductor 
chip 21 by neans of bonding wire. 2,. :„ this et.t. .„ 
encapsulating process is carried out using . molding resi „ 
«. in this encapsulating process, the semiconductor chip 
21 is encapsulated by the molding resin 2S at its portion 
toward it. surface 2!.. th , reb y causi „ g ^ ^ ^ 

each outer lead 22b to be exposed at the aurf.c. 25. of the 
molding resin 25. 

In this case, it is necessary to provide a stepped 
lead structure in order to prevent the bonding „ iree 2 , 
serving to connect the inner leads 22. to the s . miconductor 
ch,p 21 from being protruded from the surface 2S. of the 
resin 2S flush with th . 6urfaces „ c ^ ^ ^ ^ 

21*. To this end. in this conventional example, th. lead 
frame 22 is subjected to a down-setting process so that" " 

each inner le.d 22. t . lower th .„ „ ^ ^ ^ 

outer lead. 22 e by one .t.p. 

(SUBJECT MATTERS TO SE SOLVED BY THE INVENTION) 

1" accordance with th. above mentioned conventional 

technique, compactness of a S( . m< ^ 

or a semiconductor package can be 

achieved with regard to not onlv t h» 

not only the area occupied by the 

semiconductor package, but al so -k 

a « out also the thickness of t he 

semiconductor package. Hoveve- .• 

nowever. since this technique 
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provides a stepped lead structure by down-setting che lead 
frame, it requires a machining depth exceeding the lead 
thickness. For this reason, it is impossible to produce a 
package having a thickness less than the machining depth. 

Where the semiconductor chip 1 has the same size as 
that of a package to be produced, the package may have a 
minimized size. However, if the semiconductor chip 1 has a 
non-uniform size, it may be damaged by a mold during an 
encapsulating process using the molding resin. 

Furthermore, the lead frame may be in a state 
insufficiently fixed in a thickness direction at its 
portion near the outer leads during the encapsulating 
process because the bonding and fixing of the lead frame to 
the semiconductor chip is achieved at a portion of the lead 
frame near the inner leads ^ As a result, the molding resin 
may spread in the form of a thin film on the" outer lead 
surface. Xn chis caee< it ^ necftfi6ary ^ ^ ^ ^ 

resin film coated on the outer lead surface. 

An object of the invention is to solve the ' above 
mentioned problems involved in the prior art, and to 
Provide a semiconductor device having a reduced package 

thickness. Another object of the inv. • 

°* tne invention as to provide a 

semiconductor device having a structure capable of 
Preventing its semiconductor chip from beang damaged during 
an encapsulating process using a molding resin. Another 
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object of the invention is to provid iconducto- 

device havin 3 a structure capable o £ sl lnin . tln9 . 
retirement £or it . outer ^ ^ ^ ^ ^ ^ 

after an encapsulating process. 

.(MEANS FOR SOLVIHS THE SUBJECT MATTERS) 

The present invention provide, a semiconductor device 
ineludin 9 . semiconductor chip, a l.. d frame hsving . ^ 
substantially equal to that of the semiconductor chip, the 
lead frame bei„ 9 bonded to a surface of the semiconduct- 
or bv an . d „a sive Uy „ inteiposed ^ ^ 

condition in which the la.d fr.ma is overlapped with the 
semiconductor chip. bondi„ g „i res adapted to bond inner 
leads included in the lead frame to the semiconductor chip 
«* a resin encapsulate adapted to encapsulate a re 9 ion 
toward eh. surface "of the semiconductor chip i„ . uc " h 
taahion that it ha. a . urf . e . ^ . turf>c> ^ ^ 

»< outer l..d. i„ clu ded in th . i.. d frame to" expos, the 
■ -rf.ee of th. out.r Lad at th . surt . c . e£ ^ ^ 
encapsulate, wherein each of th. inn.r l.ads has a reduced 
thickness at a surface thereof in such a fashion that the 

bonding wire connected to the i n „., , ^ J 

cne inner lead does not extend 

beyond the surface of an associated «n» ^ ,u 

«ocaated one of the outer leads. 

whereby the surface of the inno- , 

6 lnner ^ead ^ lower than the 
surface of the outer lead by one step. 
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In the semiconductor device of the present 
invention, the size of the lead frame may be slightly 
larger than that of the semiconductor chip. m this case, 
the resin encapsulate fills a gap defined between 
corresponding end surfaces of the semiconductor chip and 
the lead frame when the lead frame is laid on the surface 
of the semiconductor chip in an overlapped state. 
Accordingly, it is possible to effectively prevent the 
semiconductor chip from being damaged. The adhesive layer 
may be disposed not only at a region where the inner leads 
are arranged, but also at a region where the outer leads 
are arranged, m this case, it is possible to prevent the 
molding resin from spreading on the outer lead surface. 

^ [PREFERRED EMBODIMENTS OF THE INVENTION) 

Hereinafter, preferred embodiments of the present 
invention will be described in detail in conjunction with 
the annexed drawings. Fig. i i8 a cross- sectional view 
illustrating a CSP structure in which a lead frame <" having 
the same size of a semiconductor chip 1 is bonded to the 
semiconductor chip l. 

The semiconductor chip i is provide d at its wiring 
surface, namely, a surface la, with bonding pads 2. These 
bonding pads 2 are arranged i„ the vicin£ty of the central 
portion of the surface la . The lead frame ^ which 
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attached to the surf .« u ef the senlicOTducter ^ ^ ^ 
. the ea TO siJe th „ e£ ^ 6emic0nductor ^ ^ ^ 
2.,. fr _ , i ncludes ilmer lMds <a ^^^^ ^ cotc int<) 

contact w ith the ^conductor chip >. and outer Ieads <fa 
each as .„ extern>1 termiMi ^ 

between the semiconductor chip , and lead £ra „ e , ^ 
achieved by oven.ppin, the se „ iconductor cfcip j ^ ^ 

■ . ^ Uh ° th « *» ~» « '«hio„ that each end 

su^ace >c o £ the se m icon d „ c to r chip » is ali9ned ^ 
easociated one of end eurf aces <d o£ the ^ ^ ^ ^ 
-terpoain S a douM«-a ided adhesive cape , ^ 
cverl.pp. d ae m icon d uctor chip , .„ d j.. d fri]M , 4 

The 2«. d fran>e , h „ . structure b ^ 

« reduced chicfcn.es at . deJired pertion ^ ^ 

each lm . r lMd <a ftae , coining pMtion s • 

T d leSe " th " * f * « o? the out./ - 

.7 ^ • i. <°™d by coi„ in9 . 

°' ^ »«* « to th « ^ 

Accordingly, bonding wires 9 „ hj ,w 

9 ires 9, which connect the inner leads 
<a to bonding pads 2 -u 

Paas 2 of the semiconductor chip i 
respectively. have , „ 

s iower than a surface of each 
outer lead 4b opposite to rh. k 

pposite to the bonding surface of the outer 

2 «d 4b . that is. the surface 4c. 

For the coining portion s ^ . 

on 5 of each inner lead <* 
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arranged" at a level lower than the surface 4 c of the 
associated outer lead 4b by virtue of the above mentioned 
thickness reduction, a silver plating process is conducted 
to form a silver plating film 6 . The coining portions g 
formed with the silver plating films 6 are connected with 
the bonding pads 2 arranged near the central portion of the 
semiconductor chip i by means of the bonding wires 9, 
respectively. Since each coining portion 5 is arranged at 
a level lower than the surface 4c of the associated outer 
lead 4b by one step, the associated bonding wire 9 can be 
controlled to have a height lower than the surface 4c of 
the outer lead 4b. 

An encapsulating process using a molding resin is 
conducted at a region toward the surface la of the 
semiconductor chip i, thereby forming & ^ . nc 

The thickness of the Tresin "encapsulate 8 is determined" 
» such a fashion that the resin encapsulate 8 is flush 
with the surfaces 4c of the outer leads 4b at its s'urface 
The inner leads 4a and bonding wires 9 are 
encapsulated by the resin encapsulate 8 so that they are 
Protected. The surfaces 4c of the outer leads 4b are 
exposed at the surface 8a of the resin encapsulate 8. ln 
order to reduce the area of the package while reducing the 

thackness of the package. the . es in 

=> i-*je .esan encapsulate 8 is 

Prevented from extending beyond each 

j '«<j eacn end surface 4d of the 
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lead frame 4, each end surface , c , . 

-lc or the semiconductor chip 

lc. and the surface lb of the semiconductor chip l. 

Since the semiconductor package configured as 
mentioned above has a stepped lead structure formed usin 9 a 
coi»i„ 9 process, it is unnecessary for its lead frame to be 
«°«n-set. The semiconductor pack.se ha. . thickness 
corresponding to the sum of the thickness of the 
semiconductor chip, the thickness of the double-eid.d 
adhesive tape, and the thickness o, one lead sheet. The 
thickness of the semiconductor package can be „ inimize d 
because the lead portion of the semiconductor package 
involve. „o machining depth, corresponding to at least two 
times the ae.d thickne.s. required in a down-.et structure. 

In the fabrication of the above mentioned 
semiconductor package, the lead frame , used to fabricate 
the semiconductor package is arranged with respect t „ the ' 
semiconductor chip , i„ sueh . ^ ^ ^ ^ 

ba« „ , xt , nd . lon9 che tnittml e<j9M - f ^ 

.semiconductor chip » ln<lie . ted ^ dMted ^ ^ ^ ^ 

•» «. to align each end surface ,b of the resin encapsulate 

8 wath the associated end su-face ?r „, ,v 

su.iace lc of the semiconductor 

chip 1. The mold used in th« ■ 

in the fabrication of the 

semiconductor package has a size • 

s size substantially equal to the 

size of the semiconductor chin 1 tk. 

«-«j.p x. The resin encapsulate 8 

is molded only at a region tow**-* *w 

a coward the surface la of the 
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semiconductor chip 1 while being prevented from spreading, 
on the surface lb of the semiconductor chip i. Each resin 
dam bar 17 is cut along the associated end surface 4d of 
the lead frame 4. 

After molding, the resin dam bars 17 are cut from the 
mold, thereby achieving a separation of the leads 4 a and 
<b. it is desirable that, prior to the cutting of the 
resin dam bars 17, a silver plating film 7 providing a good 
flowability of solder is formed on the surfaces 4c of the 
outer leads 4b exposed at the surface 8a of the resin 
encapsulate 8. The formation of the silver plating fil m 7 
may be conducted simultaneously with the formation of the 
silver plating fii m 6 cn the coining g ^ ^ 

inner leads 4a. i„ this case , it is menany ^ 
an external solder plating process for the surfaces of the 
° Uter leadS 4b ' " accordingly, it is possible to reduce the 
costs. Also, there is an advantage in that the number of 
Processes, which may damage the package "after the 
completion of the molding process, is reduced. 

in accordance with the fabrication method according 
to the present invention, it is possib2e tQ ^ ^ 
fabrication process for LOC lead frames and the resin 
Elding process associated therewith as they are or while 
partially eliminating them. Therefore, it is possible to 
^tai„ a package having a .ore compact and thinner 



11 



9-52775 



structure while being equivalent in costs, as compared to 
conventional molded packages. 

In the semiconductor package structure shown in Fig. 
1. however, if the semiconductor chip 1 has a deviation in 
size, the mold may then damage a part of the semiconductor 
chip 1. This is because the package 'has the same size as 
the semiconductor chip i at its molding region. Such a 
problem can be eliminated by setting the molding region to 
• have a size slightly larger than that of the semiconductor 
chip i. where the lead frame < is fabricated to have a 
size slightly larger than that of the semiconductor chip 1, 
and the mold is constructed to have a size corresponding to 
a region defined by the resin dam bars 17 defining the 
slightly increased size of the lead frame <. the mold does 
not come into contact with the end surfaces ic of the 
semiconductor- chip 1 even when the semiconductor chip l has 
a deviation in size. Accordingly, it is possible to 
prevent the semiconductor chip i f rem being 
Although there is a g.p G defined between each ^ 
<d of the lead frame 4 and the associated end surface 1c of 
the semiconductor chip i. this gap G is filled with thft 
molding resin „ during the formation of the resin 
encapsulate 8. Thus, the end surfaces lc of the 

semiconductor chip l are protects k„ ,u 

fiocected by the mold resin 11 

•fter the formation of the resin encapsulate 8. 
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Furthermore, in the semiconductor package structure 
shown in Pigs. 1 and 3, if the lead frame is in a state 
insufficiently fixed in a thickness direction at its 
portion near the outer leads 4b by the double-sided 
adhesive tape. 3 arranged at the inner lead region during 
the encapsulating process, the molding resin may spread in 
the form of a thin film on the surface 4c of the outer 
leads 4b. i„ this case, it is necessary to shave off the 
resin film coated on the surface 4c. The phenomenon of the 
molding resin spreading on the ouier lead surface 4c can be 
effectively prevented by interposing a double-sided 
adhesive tape 13 having the same thickness as the double- 
sided adhesive tape 3 between the semiconductor chip and 
the outer leads 4b in the vicinity of the periphery of the 
package. A combination of the structures shown in Figs. 3 
- and 4 may also-be used. - - - - - 

Although the silver plating film 7 is formed over the 
entire portion of the surface 4c of each outer lead 4b in 
the structure of Fig. i, 3 or «. this My inevitably reBult 
in an increase in costs because of an increase in the 
amount of silver used. However, the amount of silver used 
can be reduced by reducing the area coated with the silver 
Plating film, as indicated by che reference numeral 14 in 
Fig. 5. In this case, there is an advantage in regard to 
costs. The reference numeral 15 denotes an area plated 
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with no silver plating film. 

Fig- 6 illustrates an example in which a solder 
Plating film is is formed on the surface 4c of each outer 
lead 4b. as described above, the formation of the solder 
Plating film on the surface of the outer lead 4b inevitably 
involves an increase in the number of processes damaging 
the package, of course, this is not avoided in the present 
invention. 

In the above mentioned embodiment of the present 
invention, a semiconductor chip was used which has a 
thickness of 0.3 mm. The lead frame used has a thickness 
of 0.15 mm. Also, the double-sided adhesive tape has a 
total thickness of 0.05 mm. The inner leads were subjected 
to a coining process to have coining portions having a 
thickness of 0.075 mm. Although the coining process was 
used as a Method" f or reducing' the thickness of the inner 
leads, a half -etching process may be used. Although the 
double-sided adhesive tape was used as . means for 
attaching the semiconductor chip to the lead frame, an 
adhesive may be simply used. 



(EFFECTS OF THE INVENTION) 

lead sJru«ure d is C proviaJ h H ^'^n, a stepped 

of each i«^l^r°S2^ y r ^«*« in th * th -£«s 

a machining depth exceeding the lead h ,>T eCeS " ry Co 9 ive 
machining depth is r-m,^l!2 Z thickness. Such a 

9 depth is required an the conventional method in 
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of the semiconductor chip in accord!^ X **f 9er than th « 

semiconductor chi D from H»7«« ^ ely P r *vent ths. 

Moreover, it is ^JZlSfJ?" 99 * by the mol <*- 
from spreading on tne surface! 5 *w eVent the mo "ing resin 
the adhesive adapted to £„Tthe l-S ? Ut6r leads b ^ause 
of the semiconductor chip is also 2** t0 the surface 

leads. Accordingly it f. a PP*ied to the outer ' 

outer lead surfaced ifl """^ to «have off t£e 
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